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INTRODUCTION 


The war has brought about many changes in the Western States, and some 
nave deep present or potential econoftic significance. The West has been 
-celing severe growing pains for a number of years. Especially since the 
beginning cf preparation for national defense and through the period of 


-/ The Bureau of Mines will welcome reprinting of this paper provided the 
follcwing footnote acknowledgment is used: “opiates from Bureau of 
Mines Information Circular 7315." 
c/ Cne of the consulting engincers, Bureau of Mines, Ue. S. Department of 
the Interior. -* 
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production for war have these been in evidence. There has been a large ir- 
flux of workers and their families who must be provided with a way to 
make a living after the war; great hydroelectric power plants have been 
brought into preduction, and these hunger for post-war jobs; Many new 
factories have been built and old ones enlargec or rejuvenated, and these 
are now available for the manufacture of consumer goods. The people or 
the Western States have become increasingly conscious of the resources 
and possibilities of the region as regards development. Important de- 
cisions have had to be made hurriedly in the wartime, and many new prcj- 
ects have been put into execution. In the confusion of building to win 
the war it was impracticable also to build for the peace. It is inevitat. 
that the West will find its industries out cf balance. Some of tke new 
plants will necessarily be scrapped and abandoned. Others may wisely be 
put ‘into stand- by condition and held for a time as insurance against 
further Wars. Still others will fit into the peacetime needs of industry 
or by ‘alteration may be made to do so, 


It would be easy to be too pessimistic as to the amount of war plant 
that will fill no useful purpose in peacetime. Aside from the works et- 
ployea in manufacture of actual. munitions and specific implements of war, 
all make’ things that have a peace use. Somo will undoubtedly be fcund 
too large for the immediate needs of industry; but consumption has been 
growing in the West even faster than.elsewhere, and’in time nearly all 
of the: On Oe: of these new factories snould find a market. The practice 
the market demand and how ‘long it will take inerenase in market to batch 
up with the post-war capacity. Meanwhile, until war demand slacks off, 
production at capacity is to be anticipated, which ailows a little time 
at least in which to prepare for the inevitable slump that follows all 
wWarse' 0 Mates od 


 Pre-war Expansion of the West 


The West was growing long before war. aemeia teuchea its industries. 
For years back the population of the.11 Western States (Montana, Idaho, 
Wyoming, Colovado, New Mexico, Arizona, Nevada, Utah, California, Oregcn 
and Washington) hae been increasing more rapidly “than that of the country 
as a waores This a) shown in the diagram, figure 1.2/ _ 


This more rapid growth is an expression of the fact that these States 
had previously been less well-populated than the older States of the Eas~, 
south, and Middle West, where settlement, as contrasted with exploraticn, 
began carliecr. The West is nearer the Herinning and so on the steep part 
of the curve of pepulation increase. This is expressed in figure 2, in 
which the por capita increase per square mile is plotted, The increasing 
relative importance of population of the West as compared with the re- 
mainder of the country, plotted in figure 3, marks it cff as cne in 
which industry is growing at a faster than average rate. Morc veople 
are coming in, and more people require more goods. The situation also 


3] Figurcs 1 to 4 were prepared by David M. Polak, senior economist, 


Economics and Statistics Branch, Bureau of Mines, 
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PERCENTAGE OF TOTAL POPULATION 
ELEVEN WESTERN STATES AND OTHERS 
BY CENSUS YEARS, 1890-1940 


@ =: 
Source: Census of Population 


FIGURE 3.- Increase in percentage of population in Western 
States in the past half century. 


[ STATE INCOME PAYMENTS PER CAPITA 
ELEVEN WESTERN STATES, ALL OTHER STATES, AND DISTRICT OF GOLUMBIA 


1200 SELECTED YEARS, 1929-1942 
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FIGURE 4.- More rapid increase ‘n per capita income payments in Western States. 
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favors industrialization, since by no means all of the newcomers wish - 

te ge inte agriculture. Even now the West produces more agricultural 
wrolucts than it consumes and so is an exporter of these at the same 

ire thet it is an importer of manufactures. With a steady and marked 
invease in the number of local consumers, it is inevitable that a 

yewth in Manutacture and industry will follow so far as raw materials 

cay 0 available and as tne local market becomes large enough to absorb 
tse output cl plants each of sufficient size to be efficient in manu- 
actire and competitive as to sales. This, of course, assumes that the 
lecal standard of living will be kept high enough to keep up the demand 
snd that the local wages and wealth will be eufficient to give the neces- 
cary purchasing power. One needs only to visit the West to realize that 
~~ is aref¢ion in which the standard of living is high, and there is 
syitence that the per capita purchasing power is considerably above the 
srerege Tor the United States, as indicated in figure k. 


It will nct do to rely only on increasing population and high pur- 
shasing power, Net everything can te efficiently made in every place, 
4 industries show a notable disinclination to scatter out into untried 
iclis from an area in which they have long flourished. Because of this, 
ees rather than local manufacture very generally marks the beginnings 
ary country or region. The manufacturer who supplies the imports natu- 
rally tries hie best to hold his market. If necessary, he will for some 
“te abscrb freight charges to hold or gain such a market. This conserva- 
‘ve attitude igs not due merely to stubbornness on the part of owners or 
“nagerent; it applies to workers as well. An experienced workman settled 
ina commmnity in which he was perhaps born, where his folks and his wife's 
“clxs have long lived, usualiy requires the inducement of higher wages to 
“cv to a new locality. If the new plant finds itself unable to attract 
“ns older workers and instead uses inexperienced local labor the manage- 
bay s in many ways for their training. This is not necessarily a 

factcr, but it does cause a lag in redistribution of industry. 

- Is easier aaa cheaner to manutacture brass and copper goods in Waterbury, 
TN, Where no raw materials are locally available, than in any of the 
ute § centers of copper and zinc production in the West. It would certainly 
wave Deen easier, and might well have proved cheaper, to make the equiva- 
nt tomage of steel at one of several places in the East that is to be 
ade at Geneva in Utah or Fontana in California. To justify these western 
: eae, notable advantages must be shown in materials, manufacture, or 
“a oe It is proposed herein to consider the relative importance of the 
“re critical of these factors. 


ae cr 


21 


Expansion cf Iron and Steel Capacity 


fmonz the changes” in ‘the West, few foreshadow greater possible results 
the doubling of the local capacity to produce iron and steel from 
“6 Yew Laterials of the region, Iron and steel, as is well-recognized, 
“stitute the very framework on which the body of modern industry has been 
culls, Although a 10C-percent increase in any industry is notable, it 
“38 especial significance when it takes place in the production of these 
“terials, since such expansion opens the way to a transition from light 
* heavy induat cry and a major change in the economy of the region in which 
“occurs, In the present instance, this was a direct result of the war; 
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the new furnaces were built to supply materials for shipyards and other 
war plants and to relieve the railways of a heavy burden of cross-country 
traffic when they needed all their facilities for other imperative work. 
After the war is ended it is foreseen that the present pressure of war 
demands on industry here, as elsewhere, will be relaxed, especially when 
the Panama Cenal is reopened to commercial traffic and the load on the 
railways decreases. Then a critical situation will arise, and the per- 
Manent usefulness of the new steel-making facilities will be in questicn, 
Much discussion of this and related problems. has alreaay risen, and it 
has become desirable to evaluate as closely as may be the arguments tha? 
are being put forth on either sice. Will it be possible usefully to 
absorb the new steel-making facilities into the industrial pattern of the 
region, or mst they as a whole or in part be scrapped and charged off as 
@ war expenditure, as it is generally conceded will be necessary to do 
with the larger part of the present shipbuilding industry? In a very ree 
sense the new plants at Fontana and Geneva are but adjuncts of this sate 
shipbuilding industry, and they heve found their major usefulness, up to 
now at least, in rolling ship plate. The ey coast consumption cf th 
latter is now at the rate of 3,000,900 net tone a year as compared wit: 
200,000 tons in pre-war years, Local capacity to produce ship plates has 
grown to 1,025,000 tons per year, The shipyards will, in large part, 
inevitably be charged off to war expense. It would seem to be as sound 
to charge off as much as may seem necessary of the new ship-plate indust: 


The West, though, is naturally disposed to insist that new petnar 


they be operated with a view of making e permanent contribution to peace: 
time economy rather than wiped out as an incidental war expense. Is thi: 
feasible? Is it possible tc harmonize the two points cf view? These ar 
the questions of the moment, 


Use of steel, in the Western States as elsewhere, preceded its loca 
production and has steadily kept ahead of it. From the first, mining e: 
other machinery was fabricated on the Pacific coast and in the interior, 
the iron and steel themselves being shipped in from the Eastern States & 
to a smaller extent, from abroad. As time passed attempts were made tc | 
local materials, and eventually a considerable local steel producticn ve. 
built up. It was September 7, 1881, that the first cast of pig iron (le 
tons) was povred at Pueblo; that was the beginning of the activities of 
what is now the Colorado Fuel & Iron Co. and of large-scale western prc 
uction. This beginning was inspired by Gen. William J. Palmer, builder 
the Denver & Rio Grande system of railways, and the Pueblo works rolled 
the rails and made much of the other steel which went into the buildinz 
that and other western roads. Gradually, this company went into the ger 
mManutacture of iron and stecl and has for many years boen the largest p- 
ducer west of the Mississippi River. Local founcries and machine shops 
were erected in the various Western States, and short-lived attempts wer 
made to smelt iron, 


Unless otherwise stated the net ton (2,000 pounds 
this report. 


is used throughe: 
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The second major development of permanent importance, .however, took 

ce on the Pacific coast where, as scrap became abundant, the possibility 

2, el industry based on it was recognized and open hearths and rolling 
“lls were built at various points. This.was followed in 1924 by the 

icing of a blast furnace at Provo, Utah, which first afforded the Trans- 
ay wlountain region a local suppvlyv of pig iron. Tnese various enter- 
gevew with the years until in 193% (according to figures compiled by 
ge) the Western States had a capacity to produce 622,800 tons of 
iron and 2,019,000 tons of ingot steel per year. Use, en ver, con- 
cinued to outrun local production, and the West remained a heavy buyer 
‘Sr svecl from the East, with minor amounts imported from abroad. According 
z2in to Ircn Age,-a particularly competent authority in this field, in 
27 the 11 Western States (Montana, Idaho, Wyoming, Colorado, New Mexico, 
sizona, Utah, Nevada, California, Oregon and Washington) produced or re- 
‘sived inbound shipments of steel in various forms amounting to 2,475,000 
tons, wWhicn wovld correspond roughly to 3,500,000 tons in the form of 
‘rizginal ingots, so an ae eae lacuna in supply from local plants re- 
cainee, This gar, however, was being rapidly filled, and 1944 there were 
suilt or buildin; in the ee ‘on as aan a total blast -furnace capacity 
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wisunting to 2,715,000 tons and steel furnaces cepable of providing 4,655,000 
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Some of the dees Pacific coast steel plants had been enlarged, and 
an acdditionel blast furnace had been hastily moved to Provo from Joliet, 
iiles Bad, put Inve ope: cation. The main additions, however, were a new — 
irtegrated iron and steel plant built for the Defense Plant Corporation 

2t Geneva, Utah, by the United States Steel Corvoration and cperated on 
pee acccunt by the latter and the new blast furnece, open hearths, 
poececc mill of the Kaiser Co., Inc., at Fontana, Calif., built largely 
oo by the Reconstruction Finance Corporation. Both plants 
Gesizgned, well-built, and mcdern in every particular; but whatever 
ure ray prove to hold fer them, both are distinctly war bavies and 
a 


ue Drove ee weg contrary chould be rez poner as such. It becomes 
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Colm ficou Tien the wartime pone ie} & ae plates disappears. 
-COMPETITIVE FACTORS IN THE STEEL INDUSTRY 


The competition the new furnaces will face will come from two sources 
. as oetween each other and against the coast steel plants and (bd) as 
Szinst ths large steel plants of the East that are so situated as to 
crmit them to ship into this territory, especially-by water, materials 
Posevmanui ac ie adds volume to their output for other markcts,. Such 
materiais require no additional plant in the eastern works but permit more 
continuous cpcration there, with all the resulting reduction in cost. 
rssentially, for the eastern works, it is a matter of balancing such 
economy in manufacture against the added cost of reaching the more distant 
arket,. Whoncever the quantity of any product flowing to such market 
cccom|es more then the then surplus capacity of the works producing it 
the problem changes, and it bocomes a matter to consider to whether to 
cid to the cxisting plant at the point of the then present manufacture 
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or to build a new plant at or near the center of the particular marnret 
area involved. Historically, American steel production has deveicped 
Mainly on the basis of centralized production and the absorption or the 
added charges necessary to reach the wider market rather than building 
new plants in new market areas. This has by no means been entirely true, 
and in the long run there has been and continues to be a scattering out 
of centers of steel production, but the latter is a slow process and the 
short-time trend has been in the opposite direction. 


Steel making, itself a “heavy" industry, finds a large part of its 
market in supplying other heavy industries; and it is a fact easily to te 
read in economic history that pvericds of plant expansion are irreguler, ¢: 
at best rhythmical, rather than steady end persistent. From this follows 
the well-lmow fact that the steel industry is alternately “prince” or 
"pauper." <A steel company from time to time either makes a lot cf money 
or. struggles to keep its head above water. One reason for this, althougs 
it is not always easy to be cure which is cause and which effect, is that 
the mechanics of steel-making is such that large-scale plants, if they 
can be kept in continuous operation, are so economical they have enormous 
advantages in cost over any less well-equipped or less fully integreted 
competitor, In prceduction by a large modern blast furnace or that of one 
of the new continuous strip mills, the largest element in cost is usually 
the degree of continuity of cpcrations. In most industries the wages cf 
labor constitute the largest element of cost cf output, but in operatirg 
a modern blast furnace it may be as little as 5 percent. This, though, 
is only true when cperation at full capacity is possible. At part cepac- 
the economies flow away, and in periods of stagnation in business and 
limited demand for steel the small, specialized plants have the advantass. 
It. is not economical to use a sledge hammer tc drive a tack any More thar 
it is to use a tack hammer to drive a spike. 


In fixing the location of a blast furnace, it is customary to consic: 
the cost of assembling raw matcrials for the blast furnace as the determ:: 
factor. By reason of the economies incident to the use of not metal in 
making stecl and those flowing from the use of the waste heat and of swrT-: 
coke-oven gas and blast-furnace gas, modern steel works and blast Furnace: 
are gencrally built as integrated units. As a general rule, too, the cre 
flows to or near the coal fields rather than the reverse. Other matters 
must be taken into account, though generally considered to be, sometimes 
erroncously, less important, Of these secondary considerations, the mar- 
ket fcr the products and the presence of a supply of scrap iron and stecl 
are outstanding. Limestone or dolomite is needed for flux, and occasions! 
Silica must be added. Mangancse and other materials mist also be supplic: 
but in amounts relatively so small that if necessary they can be shipped 
to the works from a much greater distance than is permissible for either 
the iron or the coal. A large quantity of water 1s necdec, as well as 
coal and iron, so an adcquate water supply is very important. As the 
woights involved, especially in the case of blast furnaces and stock pil 
are largc, tho provision of sturdy foundations is a sclf-evident neccssi?: 
and a plant sito must be choscn with care. It is obvicus that, consider 
the tonnage that flows into and away from a stecl works, adequate end sult 
ble transportation racilities are of primary importance, Finally a succes 
ful works mst have sufficicnt capital and reserve financial support te 


~ a 
ro 
ww & 
. 
ee 


456 | 2.68 


Google 


I.C. 73515 
it throuch a lean period and mst be in a district where there is, 
‘can be attracted to it, a considerable laber force. 


Cr the rew materials necessary, 2 tons of ore cf the present generally 
rohentable grade is required, es a rovgh general average, to make 1 ton 
‘pig. There are also necessary approximately 1.6 tons of coking coal 
a about one-third to one-half ton of limestone for fluxing the ore, On 
2 basic of 1,000 tons daily cutput - a common figure for a modern blast 
wnace - this works out to about 4,000 tons a day incoming and 1,000 tons 
cing freight. To amortize such a plant in the 20 to 25 years which the 
“ning pewer of money and the progress in technology indicates to be a 
‘nservative period, a reserve of some 20,000,000 tons of ore and nearly a 
responding amount of coal is needed, 


To convert the pig iron into finished steel there will be required, 
i the basis of current American practice, as much scrap metal as pig iron 
<ugh the widest variation is possible in this ratio, depending on the 
sietive availatility and lecal price of each. Steel has been made from 
rap or pis alone; but usually they are employed tcgether, and there are 
2srnical as well as financial advantages in using them so. A modern inte- 
‘ated steel plant itself generates a considerable portion of the scrap 
1ich it uses, the actual amount depending materially on the degree of manu- 
soture te which the cutput is carried. In general, or the amount of steel 
2st into ingots about 40 percent returns to the furnace as recycled scrap. 
‘rap recycled within an integrated plant constitutes what is known as home 
(rape ‘To this is added cutside or purchased scrap, usually an amount 
maling two-thirds to all of the home scrap. If the local price of scrap 
; low, mcre is used. A minor amount (5 to 6 percent) of best-gradc ore 
+7 be used in the open hearth and so may get into the steel without having 
cme through the blast furnace, 


Having in view the great weight of raw materials used, attention has 
>on pernaps unduly focused on their situation with reference tc a proposed 
wrace site. It is clear that, so rar as steel making alone is concerned, 
“ scrap Market may well be equally or more important. It must also be 
cae that the density and accessibility of the market are very important 
icters and may cf themselves dctermine the location. One of the plants 
vat competes effectively for business in the markets of the Pacific coast 
3 that at Sparrows Point, near Baltimore, Md. Coal and iron mst be 
.ippea tc this plant from more than average distances, the quantity of 
“ret locally available ie not larger than at various other points, and the 
caxby Iaricot ia not strikingly large. In this instance the success of the 
cres is due primarily to the management it has enjoyed and to its position 
-cne Of the great Atinntic harbors, giving it access by wnter to all 
7astat and forcign markets. 


Sec many factors enter into the success of a steel plant that it is 
cessary to be a bit cautious against overemphasis on any one or two in 
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stimating its success, Making and sélling sté¢l is a business, and the 


ost, There is a legitimate cost of selling to be considered, and in practice 
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there is a wide margin between the cost of the assembled raw material at 
the market price of the steel, The cost of materials is an impcrtant, 
and may be the determining, element in choosing a site for manuiaciure, 
but even a serious handicap in this particular may well be overcome by 
other less apparent PecvOrss 


a 


TECENICAL ASPECTS OF WESTERN STEEL-PLANT OPERATION 


The future of the new steel works in the Western States must be ccr- 
sidered against such a background. To reach sound conclusions it is neces: 
gary to determine the answer to such questions as the following: 


le. Are the raw materials - iron, ore, coking coal, limestcne, 
and scrap - present in such quantities and of such grade 
as to permit assembly at otherwise suitable sites at a 
cost reasonably near that of the cost at competitive works? 


2, Dces the present or reascnably sure future market, either 

in the revion itself or within competitive ere lity, 
warrant production of enough steel, in the various individual 
fortis proposed, to permit operation of units of manufacture 
of surficient size for effective competition with ccmpanies 
now selling in the territory? 


3. Do the conditions of manufacture as to plant, supplementary 
fuel or power, labor, water, etc., permit manufacture at 
a competitive conversicn cost? 


4, Are the plants soundly financed, and have they back of then 
edequate financial reserves to pert t the managements to 
last through the pericdic lean periods that have un to now 
characterized the history of the American steel industry? 


Raw Materials 


Iron Ove. - The first essential to making pig iron is obviously irc: 
ore. It may be said at once thst the known and prospective reserves Ci 
iron ore in the Western States as already defined are distinctly small 
compared with those in other producing regions of the United States. Die 
Burchard, of the Federal Geological Survey, has summarized the situaticr 
as below, His wide familiarity with iron ores and his long contact with - 
subject attach particular weight to his opinion, 


ron-ore reserves of the Western States 
ec a aT ee gna n SS SD RSS 


Long tons 

Measurcd and indicated CCRC C EOC eC RO ee Oe 141,050, 000 

Inferred Poe o eee ererererereerrececeres 272 ,612,C00 

Potential evecccccsesscccccceevccceses 141,197,000 
Total Sia betiau asta a tdioniconion becerace iad (acceso 859 , C00 

Total production to end of 1943 wee... 38,200,000 
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Por comparison, Burchard's estimates for the Northeastern States, - 
ito, Pernsylvania, New Jersey, New York, and New England - which have 
cently come in for reviewed attention, may also be quoted as below: 


| Long tons 
Measured and indicated cecceccocecvece 535,327, 000 
TOUTE iuisetace eres euavalave Gio awe Mee ewe es 389 , 360, 000 
POUCNULA.. 6e.6/sip cee eeu des wees eeseee. . 25 400,049,000 
Total devia bce eiuevers o.wiwisiel 0s 0 -alee Beas oe saseea Gree eewaesey 0005 1505000 
Total production to end of 1943 ..eeee 1.62 ,000, 000 


As ls well-known, the present and prospective reserves in the Lake 
werlor region and in the Southeastern States are much larger than either. 


‘ery individual western iron-ore deposits from the Canadian to the 
ican border have been studied in detail by various ae i The known 
ts and in an earlier one by Daniels, (/ It is hardly necessary to 
“law the data here since the reports cited are available in numerous 
wits libraries, | 


In the search for war materials the Geological Survey has restudied 
“; Ct the depcsits, and the Bureau of Mines has drilled a number. From 
“ vhese sources of information the conclusion has become clear that in 
® entire western region there are only three districts from which suf- 
chant core can, with any reasonable assurance, be expected to supply a 
“@ steel works through or beyond the necessary period of amortization. 
“2 ere the Sunrise mines in Wyoming, the Iron Mountain mines in south- 
“ern Utah, and the Eagle Mountain mining district in southern California. 
ne TNnes have supplied ore in important supplementary amounts, such as 
“tent nines in Colorado, the Fierro mines in New Mexico, and the Vulcan 
pi valifornia, from which last the Kaiser works now draws its supply. 
re Cther deposits, such as those near Dayton in Nevada end perhaps others 
ieee Sao and Oregon, can be counted on for supplementary supplies; but 
a US to districts in which there is assurance of enough ore to 
le a nccorn furnace through to amortization, the choice narrows rapidly 
ai, °& already indicatcd. It is always possible that future pros- 
a 7 * Itpzoved technology may change the picture, but in the light of 
—™ Siwledse there is no reason to expect the West to be able soon to 


in +h raymond M., An Investigation of the Feasibility of a Steel Plant 
“low CY Columbia Rivor Area near Portland, Oreg.: Oregon Dept. of 
ng Se Mineral Industries, Bull. 8 (rev.), 1940. The Feasibility 
hese Sea tne and Iron and Steel Industry in the lower Columbia River 
Ohne ap oar tectric Pig Iron Furnaces: .War Dept. Corps of Engineers, 
Horeh 1, oe Sion Enginecr, North Pacific Division, Portland, Oreg., 
atate Be . 

a2 juein T., Available Raw Materials for a Pacific Coast Iron Indus- 
facie a Dept,, Corps of Engineers, Office of Division Enginecr, North 
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support meny if any more blast-furnace plants than have now been puilt. 
more are erected, their main reliance mist necessarily be upon imported oa 
and the possibility of obtaining such ore now is by-no means clear. At leas 
three localities on the West coast of Mexico can be called upon, if need 
be, according to reliable reports, Other deposits along the Pacific ccas 
in Chile particularly, are worth consideration as prospective sources c: 
supply, so that when need arises and output justifies the necessary capit 
investment, ore can be brought in to feed Pacific caast blast furnaces ju 
as at Baltimore, where at various times Chile, Cuba, North Africa, Ausvre 
and Spain have been drawn upon.’ The trans-Pacific countries can supply ¢ 
to West coast frrnaces, if the demand warrants the cost. So far, however 
such iron supplies as have come from China and India to the United States 
have arrived in the form of pig iron, and future shipments would seem ils 
to be in the same form because cf the cost of transporting cre. If larzs 
drafts on trans-Pacific sources of supply cone to be made, nodulized iror 
may be brought in, 


The iron ores used in western blast furnaces are mixed hematite ean: 
magnetite, They average a little better in metallic iron (53-56 percent, 
than the bulk of the ore used in the East and are low in silica. Im fact 
it has been necessary at the Provo furnace to add silica rock to the fur- 
nace burden at times to make a lerge enough volume of slag to carry off t 
sulfur present. The phosphorus content is not unfavorable, but sulfur is 
present in quantities that require constant care, all the more so since - 
is distributed irregularly. Another problem is the occasional presence © 
zinc and of rather high alkalies, both of which cause trouble with the 
furnace linings. In general, however, the ores used by the western blas* 
furnaces are of good, workable grade, not so high in iron as those minec 
in the Northeastern States and notably higher than the main bodies of cre 
used in the Southeast. They compare well with the Lake Superior ores, ©x 
cept that the latter are more regular in physicel and chemical ee 
and are low in sulfur. Perhaps when the western mines come to be cperai 
on a larger scale this difference will disappear. Meanwhile, at the Gene 
Fontana, and Pueblo plants exccllent bedding systems have been put in t° 
regularize the grade of ore going to the furnace. 


The percentage of lump ore is low, and a considerable part of the 
is screened out and sintered before being fed to the blast furnace, Inie 
sinter forms 30 to 50 percent of the ore in the furnace feed. One fact: 
which encourages this practice is the high percentage of undersize in tr: 
coke, for which there is neither the market as domestic coke that so fre- 
quently favors the eastern furnace nor need for it:as fuel for making sic 
in vicw of the volume of recoverable waste heat and of i x 
cheaply purchased gas availablc. At all western works, also, fairly chc® 
hydroelectric power is available, From all this it follows that the easy 
way to handle the fine ore and sma].l coke, and at the same timo lower th: 
sulfur content, is through a sintcring plant, despito the fact that sints: 
ing adds to the cost, 


Except at Sunrise, Wyo., whore mining is now passing over into und: 


ground operations, the western orcs are won by open-pit methods with peovu 
shovels and, in the nower operations, truck haulage in the pits. These 
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ods maie Tor lcw-cost operaticns, and in the cost of the iron ore at 
furnace the railway haulage forms the largest element. The distances 
reairly long as such matters go in tron mining, and in contrast with 
biast furnaces in the Pittsburgh and Middle West area, the movement 
all rail. From the iron mines to Provo the distance is 240 miles; 

the Vulcan mine to Fontane about 175; from Sunrise to Pueblo about 

Ac present the Colorado Fuel & Iron Co. is drawing part of its ore 
ly from the Iron Mountain district in southwestern Utah, over 820 
s away. The distances over which ore travels to eastern and midwestern 
races, except in the Birmingham district, are usually mch greater than 
but that last quoted, but the movement is largely by water, where the 
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ccet ner mile is approximately one-tenth as much. As Mahoney has already 
Sonnved out, C/ the Lake Superior ores traveling from the Mesabi range to 
Pittsburgh mst be hauled by rail from mine to lake and from lake to furnace, 

a total distance by rail of about 210 miles, but little less than that from mince 


bm) 


-2 Purncce in Utah. In addition, the Lake ores must meet the cost of lake 
transnert (@37 miles), with the added charges for loading and unloading. 
Tie rail freight rate from Sunvise, Wyo., to Pueblo, Colo., is $2.75 per 
gross ton comperci with a lake freight rate of $3.02 from the Mesabi range 
ve Pictsburgh, Pa. Recently an ore movement from the Adirondack region in 
isw York to the Ohio furnaces has been built up, which requires shipment of 
cee more than 500 miles by rail. In this instance, as in that of. the long 
water-haul from Chile to Baltimore, there is compensation in the markedly 
rivher grade of the ors, so that the freight cost per unit of iron is not 
prohibitive, It would appear that, so far as the western blast Turnaces 
ere concerned, the distance ore met travel from mine to furnace is not 
cut of line with that of competing plants. The Fontana plant is relatively 
near the iron mines on which it will draw but is &10 miles from the coal 
mines, It is a striking exception to the general rule already cited that 
iron ore moves tc coal rather than the reverse, but the location of the 
scntana works was determined primarily by ncarness to market and access 
tc the seo, the same factors that have contributed so greatly to the suc- 
cces of the Sparrows Point works at Baltimore. At present Fontane draws 
its iron ore from the Vulcan mine, 170 miles away. Its long-time reliance 
will be on the Eagle Mountain deposits, only 145 miles away. The distance 
-s relatively short, and the low cost of iron ore at the furnace is counted 
vpon as one of the permanent advantages of the Fontana plant. | 


Coal. - The second most important if not indeed the outstending row matcrie] 
ror maxing pig iron and steel is coal. This is needed not only for generating 
ucwer and heat but for coke (the special form of fuel used in blast-furnace 
operation) which is made from coal by carbonization in special furnaces or 
cvens. In coke making the lacger part of the volatile matter in the coal 
is driven off in the form of g2s, about 4C percent being burned to heat. 
the ovens themsclves and the remainder becoming available for cther uses. 
she residuum of the coal, corresponding to the fixed carbon, is left as a. 
porous, spongy mass of hizh heat value. In tho course of the process, part 
cf the volatile is redeposited on the cell walls of the coke, Strength is 


Mahoney, Jd. R., The Western Steel Industry: Utah Econ, and Bus. Rev., 
Salt Lake City, Utah, June 1944, vol. 3, No. 1, pe 16. 
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an essential »vroverty, being required because the coke itself is to te 

mixed with iron ore in the etack of the furnace, which is usually 90 *%c 
110 feet high; the coke must, accordingly, sustain considerable weigh* 
withovt crushing. In the furnace the coke is burned to carbon monoyice 
giving off high heat, and the carbon moncxide passing up through tne m: 
of ore aveve robs the iron ore of its oxygen, reducing it to metal, 7. 
mixtiwre cf carbon monoxide and carbon dioxide, together (unfortunately 

with dust), is drawn off from the furnace, cleaned, and burned further 

to preheat the air for the furnace or is used for other purposes, 
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The process is by no means as simple as this, and many supplement 
and side reactions take place, but the essential fact is tnat raw coal - 
changed by treatment in coke ovens into a strong, porous material, svtii- 
high heating value. In making coke, various valuable byproducts are mo 
recovered; under favorable market conditions these are sold and afford « 
credit cn the cost of coking or even wine it out altcgether, ‘This is cr 
important matter to be considered in deciding on a location for a steel 
works, because a vlant in an industrially mature region has an advantec:e 
in the marketing of the various byproducts. Where no market exists cr : 
poor, the recovery of the byproducts is not attempted, but the gas is 8: 
only as fuel. Since, however, this is wasteful and only strongly cok-rs 
coals can be successfully coled in old-style beehive ovens to yield e2 3° 
furnace ccke, the spread of the industry into new districts wnere new °c: 
. Ist be used, as well as the potcntial profit from sale of byproducts, ! 
led to almost universal adoption of the newer-type ovens. To mecv tre > 
emergency, the beehive ovens were brought back into scrvice in distric: 
where suitable coals were available, but this was not alweys successful 
aside from the cconomic waste involved. The attempt to vse beenive-cver 
in the Defense Plant Corporation blast furnace at Provo was, Por cxerp.t 
a complete failure, and as the byproduct ovens availatle were not numer: 
enough to supply coke to both the old and new furnaces, the Defense Ple 
Corporation frurnece was closed down, 


As has been intimated, not all coals can be ccoked successfully, ev: 
in modern ovens. The higher-volatile coals usually mst be mixed with < 
to secure a satisfactory yield of blast-furnace coke. Unfortunately, t: 
high-volatile coals only are abundant in the West. Although the iearzez 
reserves of ccal in the United States are in the Western States ana are 
potential basis of an enormous release of energy in the years to ccue, 
proportion of coking coal in the West compares very unfavorably with th: 
in the East, The total coal reserves of Utah is nearly as large as tha’ 
Pennsylvania, but the latter includes a large percentage of good cocking 
coal, whereas in Utah only a small part of the coal is known to be of c: 
quality. Of the coals used in byproduct ovens, eastern coals yield 71l.°* 
percent of coke, excluding the breeze, while in Utah the yield is but °: 
percent, so that not only is the amount but also the yield of coking cc: 
the West low, Next to Colorado, Uteh holds the largest reserves in th: 
West, and the present ard prospective large use of coal in steel precuc: 
is of Utah coal. In Washington there is coal which yields a harder con 
efter it has been washed; but the reserve is small and the mining cocrci: 
aifficult, and it seems improbable that the coal will have more than lc: 
and limited use. 
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in medern byproduct-colre making, it is customary to mix coals of 

fferent quelities te overcoms the defects of the one that constitutes 
tre Major source of supply. Cole for eastern furnaces cften is make from 
2 mixcure cr high-volatile coal with a low-volatile, such as the Pocahontas. 
ay Mi ass the mixture and the cesign of the furnace and by suitable opera- 
cing proccduve it has proved possible in various parts of the world to 

uce a satisractory furnace cole, even where main reliance must be on a 
al or moderate or feeble coking tendency cr one that vroduces a weak 
cole. In Colczado this is being dene. At Fontane experiments are under 
wey to imprcve the coke made from Utah coal alone by mixing in a percent- 
of low-volavile coal shipped in from Oklahoma. Technically the work 

fas bocn 4 success, but whether or not the improvement warrants the added 
cxypernse is net yet deterinined, In Colorado, where no adequate source of 
lew-volatile coal is at hand, experiments have been made substituting an 
artiTigial product made from Wien volatile coal by low-temperature distilla- 
td ton.Z/ The desired increase in quality of the coke was erfected, but 
Tne project failed owing to leck of satisfactory local market for. the parti- 
ovler bypwoducts cr the process, and perhaps to some degree to the re- 
~ tively high cost of manufecturing the artificial low-volatile coal. At 
teth plants the pitch, which is the end product after distillation of the 
lighter oils from the main coke ovens, is returned to the ovens to help 
increase she coiling quality of the coal. 


Byprocuct coking in Utah was begun in 1924, when Columbia Steel started 
umnacce st Prove. Certain deficiencies in the resulting ccke were 
icinatec, and every known means was employed to adapt the ovens to the 
coal so as to secure a satisfectory yield and quality of coke, It was 

und thet tne resulting ccke could be used, although the yield of furnace- 
size pieces wes lew commared with that usual elsewhere. It remains low 
cesoite continuous and careful receurch throughout the 2 decades since, In 
sag 43 only two-thirds of the gross coke yield could be sent to the blast 
Tusenace, aithough the actual coke:iron ratio in the furnace itself has 

been Beets than average. ~ is not only that the quantity of breeze or 
very Tine coke is high, but the quantity cf intermediate size that would 
normelly be sold as domestic fuel or burned in a power plant is high also. 
inis same problem must be faced by any blast furnace depending on western 
ccal, so far as present knowledge goes, although it is to be hoped that the 
ciz2 of the vreblem may decrease as more experience is gained. Economically 
-t would not be so serious if a good merket for the off-size coke could be 
found, but in southern California cheap naturel gas is available for domestic 
“vel ana doth there and in Utah hydroelectric power is sold at rates that 
discourcge sale of the coke for producing power. The Provo furnaces cover the 
existing Market in foundries, nonferrovs smelters, and minor uses. There 
snoula be a gucd market in Salt Lake City for the coke from both Provo and 
seneva Tor domestic fuel, but apparently householders would rather enjoy 

the smoke rrom local coal than change their habits. A limited quantity of 
tae coxe can be sold to the nonterrous smelters of the Salt Lake Valley, 


O ie 


Price, J. D., and Woody, I. V., Production and Use of Low-Temperature 
Char as a Substitute for Low-Volatile Coal in Production of High- 
Temperature Coke: AIM. es Tech. Pub. 1745, 1944. 


LS =: kD 


Google 


T.C.. 7515 


since they do nct require a coke cf creat strength, their stacks TFeing 1: 
and they can use coke higher in sulfur end ash than iron blast furnaces 
in general, the answer to the problem has been found, for the present, 
be in crushing the fine coke and using it in sintering fine ore, as alve: 
indicated. In the local situation faced by blast-furnace opevators in 
West, the unsatisfactory character of the coke is, as regards raw materi: 
the weak point. It is especially difficult because of the adsence of 4 
supply of low-volatile coal for mixing in. Even where high-grade cox-ng 
coal is available, as in the Pittsburgh region, the advantages from Dix:: 
in a fixed amount of low-volatile are so great that the practics has nov 
become stendard. It is to be expected that technical pregress in cone 
making will in time overcome the present difficulty, but the past cu yer 
experience does not afford the assurance of this that one would like te 


report, 
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Sulfur has been mentioned as one of the difficulties, and sinc 


eit: 
neki! distributed in the ore and is also present in the coal it =: 
be constantly watched; but it is an annovence rether than a major Gitt oc 


At the a Dlant tre coal and coke are now reported to be running és 
below in percent: 


. Suifus 


Ach 
Coal 6,85 6.5 
Coke : Te 9.5 


This is by no means bad, and if the structure of the coke could be 
improved and the yield of furnace size increased there need be no ciftic 
In the absence of tnis improvement, blast-furnace cpcrations face a cer™ 
hancicep, though not one that will put the companics cut of a commetitiv 
position, 


Flux and Alloy Materials, - Good-quality limestone is widely distri 
uted, and at none or the placcs at which blast furnaces are operated, cr 
even any at which other furnaces have been prepescd, is any insurmounta:. 
Gifficulty as to suppiy at reasonable cost likely 6 arise. he same 
conditicn enplices as to mangenese and other minor constitucnts cf moder: 
Steels, ‘Yhis is all the more true since, even in case of the eae aes See 
the tonnage invelved is not great. The alloying materials are usec in 
small amounts and are generally added in the open hearth or lacic in a 
form of ferrce-alloys separately prepared. In part they are made in cle? 
-furnaccs and in part in blast furnaces sct aside for that purpeso cr in 
special runs in one af the regular blast furneces, The main market lites 
the East and Middle West, whore the big stecl-making industry is situate. 
end the quantity of any of them, except manganese, nceedcd in the West ‘ts 
very stall, Since around the world cach stecel-producing country makcs 2° 
own ferro-allcys, there is small chance of developing a forcign trade. | 
the West as a whole it therefore becomes a problem of compctiticn - whet. 
the cheaper ciecctric current in the West will overcome the ccst cf shirt 
to the East plus the economics, such as they are, of larger unit product 
in blast furnaces. This is a practical problem in production and marke. 
to which no-ansvcr is yet epvarent, ,but it,is wcll to remember that pro? 
uction has a very strong tcndcency te versist at or near the points where 
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aes been first established. ionetheless, .local ferro-alloy manvfacture 
ccmmonsiwave witn-wnatever the local steel manufacture may come to be 
oan be sately predicated, | 


» - In general, about haly’ the cteel now turned out by steel 
“onaces is mace.from scrap and half from pig iron. In 1945 steel mills, 

ances, and foundries in the United States charged 61,650,956 net 
cren and 60,315,159 tens cf pig iron, For the country as a 

vreretore, the ratio of scrap to pig in the furnaces and founiries 
Lo, The actuel ratio varies as between furnaces in difrerent parts 

the scuntry ana from time to time, devending cn availability and relative 
ices er? pig and scrap. Hither can be used, and the choice is based almost 
ertivel, on peicc. In the past, scrap has been at once more abundant and 

eapc> in the Western States than pig iron, so that it has been used in 
sreater amounts, furnaces having inaeed been opcrated on scrap alone. . In 
ccuntry as a whole, pig iron has bcen decreasing in importance, and for 
Scomé yorrs Mcre and Wore steci was being made with less and less pig iron. 
cvecl, once Mace, is to a large degree recoverable after usc, and the total 
siount in use increases a3 the years go by, so that a veritable reservoir 
clo gcrap and potential screp is being built wp. No certain answer can be 
C 
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1 srowing. In earlier years, when the railroads were the largest users 
tcol, the cycis from production of stecl threugh use to recovery and re- 
melting wan anout 20 years. In other words, the scrap returned to the fur- 
maces in any ons year corresponded roughly to that the stecl. produced 20 

~s before, The cycle is now shorter, since the largest consumer of steel 
tnrough recent ycers has been the automobile industry, and automobiles wear 
out Paster than railway lee aa partly because cf the service required 
end nazrtly because so mich cf the stcel is put into thin shects rather than 

4 | 
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To Make steel from scvap requires a smaller investment in plant than 

wnen tif is veces since the »nzocess does not require a blest furnace, one 
o° the largest and most expensive units in an integrated plant. It is not 
uruguel therefore for steel manufacture in any region to begin, as it did 
ir, the Pacific Coast States, with plants an use scrap only. As these 

eate a demand for that material and in consequence the vrice rises, it 

comes economical to intreduce pig iron on a supply is called for. In 
-ime relaticns, therefore, use of scrap in any district is apt to precede 
uce cf nig, dospite the fact that the latter is tne more fundamental material. 
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Woe all the steel that comes out of the furnace goes into use and after 
yailaple to be remclted, refined, and reshaped. ‘he very process 
airing itself yields a large amount of scrap, wnich never goes out 
it but forms a revolving load. In the year 1943, for example, of 
ised 35,037,052 tens was so-calied "home" scrap and consisted of 
trimmcd of f or discarded in manufacture. The "purchased" scrap - 
et is, the steel that had been in use and had to be gathered up and brought 
back - was 26,614,868 tons. Since the carbon steel poured in 1943 totaled 
75, 386, S94 tone and the yicld in hot-rolled products was but 55,€84,676 tons, 
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he home ccrap preduced was 19,802,018 tons or about 26 percent of that 
poured. For alloy steels the amount poured was 13,149,618 tons, the jie 
in rolled prodvcte 7,407,997 tons, and the scrap percentage neavly 44. 
For a term of © years the quantity of home scrap produced in the Unitec 
States equalei 26.9 percent of the ingot output. It is well to keep ir 
mind the immortant place scrap occupies in steel making. If the sveel 
maker had alwaye to start fresh with ore, approximately 2 tons of the 
later would be needed for every ton of steel produced. In general, sinc: 
the proportion of pig iron to scrap in open-hearth furnaces is about 1:1, 
1 ton of ore and not 2 tons is used to produce 1 ton of steel. This rec: 
the quantity of freight that enters into the calculation of cost cr aa- 
sembling raw materials, as scrap usually originates at or near the steel 
works; moreover, the heat units needed since melting down scrap invclve 
less heat than when pig is made from ore. A location therefore in « nig: 
industrialized district, where scrap tends to accumlate, may be as faver 
able as one nearer iron mines, 


This reason shows why the ore usually moves to coal rather than the 
reverse. The presence of coal in any district favors establishment of = 
facturing there and not cnly makes a local market for steel but builds uz 
a supply of purchasable scrap for the steel furnaces, When attention is 
focused on pig-iron production this is less likely to be true, since scr: 
is not ordinarily fed to blast furnaces in any large amount. Scrap is 2: 
to the furnace burden only when it is desired to increase the furnace cu 
temporarily. As most of the scrap used is already suitable for melting 
down in the stcel furnace, putting it through the blast furnace first is 
rarely vrofitable., 


The choice of location for a steel plant is mich wider than for a tl 
furnace since ccke is not needed and any good fuel can be made te serve. 
Cheap coal, gas, or oil and cheap power from any source are sufficient :- 
scrap and markct are available. It has already tcecn stated that stcel & 
in the Pacific Coast States began with relatively smell mills in cr near 
Los Angeles, San Francisco, Portland, anc Seattle. As demand increeasec, 
moderate market for pig iron came into being, and Columbia Steel built i° 
furnace at Provo, When the war created in the West an immense demand f:: 
shipbuilding materials, additicnal blast furnaces were built, and new six 
furnaces wore erected near them to secure the benefits of unificd manas:: 
of hot metal, and of better economies in the use of fucl inherent in thc 
surplus gas generated by the coke ovens and the blast furnaces themselve: 
The plants were made large to procure the benefit of low costs incident 1 
large-scale production. The annual capacity of the Defense Plant Corpcr: 
plant at Geneva, Utah, is 1,700,000 tons of open-hearth steel. The thre: 
blast furnaces there ere designed -to produce 1,149,000 tons of pig iren. 
Evidently little purchased scrap is to be used, At the Fontana plant c: 
the Kaiser Company, Inc., the one blast furnace is designed to produce 
431,000 tons of pig iron and the open hearths 700,000 tons of steel. Fe: 
the war, the ingot capacity of California was 850,000 tons and of Washi: 
174,000 tons. All this steel was made from scrap except for the pig irs: 
supplied by the single furnace at Provo, which had an annual capacity oF 
204,300 tons, The quantity of scrap available in the United Stetes wa:, 
however, so large that in the 3 years 1938, 1939 and 1940, 4,906,073 ton: 
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wis gold abrcad for skipvrent tc Japan alone a considerable part of which 
weg drawm from the Western States. These figures illustrate the importance 
- scrap in the local field of steel making. 

“ueie + In the production of iron and steel, both heat and power are 
ragcuired in large amounts. To a certain extent, the two are interchangeable. 
The waste heat from the furnaces can be recovered and used for the goneration 
7 pover, or hrdroelectric power may be employed to generate heat in an 
electric Tucnace and so reduce iron from ore or refine cetecl from pig or 
scrap, ‘The surplus gas from ccke ovens and blast furnaces may be used to 
corry cn the vrecess cf manufacture or may be sold and purchased power or 
cheener Pvel substituted in the steel works. In an integrated plant the 
as which is necessarily made in the coking process, together with that 
cm the blast furnaces, is adequate to furnish heat and power for all 
no work done up.to where rolling begins, To that point heat rather than 
rower is necded. Beyond that noint, power rather than heat is required. 

3 cne of the ocd comrensations in industry that the surplus gas neces- 
ly preduced in the fundamental process of making pig ircn should be 
ect in quantity and qualit; to furnish both heat and power to convert 
ne pig, or hot metal, into steel. if it is not so used it mst be wasted 
cr an outside nerket found for it. The coke-oven gas is sufficicntly high 
ee Thevmal Units to find a wide market, and at a considerable 

auber of plants it is sold for domestic heating at a price higher than 
ie be required to buy substitute fuel for use in the steel plant. At 
some plants producer gas is so substituted. At others natural gas, petroleun, 
cr powdered coal is employed, or electric power may be purchased for blowing 
cngines and incidental purposes. 
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who tar made as a bypreduct cf coking may be burned in the open hearths 
it ray be scold, as works out best in each instance. One objection to 
ra the sie itis coke-oven gas is that it frequently makes necessary lo- 
Sion cf the blest furnace nearer the city to which the gas goes than 
mignt otherwise be desired, because of the cost of transporting relatively 
liw grade gas, eltroush this is not a largc difficulty. In tne Ruhr dis- 
trict a neswerk of pipelines ccllccts surplus gas from coke ovens and blast 
Mwenaccs, imicn es in an Amorican oil field. Bypreduct recovery plants have 
vecn placed at central points, from which the stripped gas is delivered to 
the cities of the region. The main ov jection to the sale cf gas is that 
witch mist always be taxen into account when entering any byvroduct field - 
aqemend for verious products does not always rise and fall at the same rate 
cnd time, in pericds of depression blast furnaces have been compelled to 
run ana make pig iron for which there was no Merket because of a contract 
Tor dolivery of sas to some nearby city cr gas company. As a general rule, 
it has seemcd to work out better to combine blast furnace and open hearths 
in one Diant, use the surplus gas in the steel furnaces, and conserve heat 
ty ermloying hot metal rather than to remelt cold pig in the open hearths. 
218 economies resulting from use of hot metel are rcal and large, altnough 
steel malcers Forced to use cold metal have found ways to reduce their handi- 
oe By changing the cemposition.of the gas used in the open hearth, mainly 
oy malzing it denser, the warming up has beon speeded until total time in 
tne cocreticn is not much longer than that desiruble in any event to allow 
are Benet tens to take place. While, therefore, the argument based on economy 
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from vse of hot metal is not so compellingly favorable to integration cr 
coke oven, blast furnace, and steel plant as it was formerly considered tc 
be, it remains true that manufacture of steel is one of the best ways tc 
use the surplus ges from the pig-iron-making part of the combined genera- 
process. It is seldom that wholly satisfactory use of the gas can be 

meade in any other way. Its use ties the whole process together and Sives 
steel making its cheapest possible source of heat and incidental power. 
One other factor to be kept in mind is that since, in any event, coal mst 
be at hand to produce coke, any additional heat needed for reheating fur- 
naces of power for shaping the steel usually can be cheaply supplied by 
burning more coal or making producer gas. 


Electric Iron and Steel 


It is technically feasible to make pig ircen frem ore in an electric 
furnace, althovgh it has seldom proved economical in practice, So far es 
experience goes, use of the electric furnace for this purpcse is only jus: 
fied in particular areas and under special circumstances. It has been 
urged on the basis that since such a furnace uses coke as a reducing ma- 
terial only and not primarily es a source of heat, it may well be chosen 
in districts where coke is scarce cr unduly expensive. The further ad- 
vantage is urged that since the electric furnace is smaller a plant to 
preduce a given tonnage is more flexible than one that depends on a blast 
furnace. It would, for example, require 10 of the largest electric fur- 
naces to yield the output of 1 modern blast furnace turning out 1,006 tcrs 
a day. <A blast furnace gives its best results run to capacity on a full- 
time schedule, When it mst, because of market or other conditions, be 
opcrated below capacity or intcrmittently the cost per ton of output rise: 
stceply. Obviously, the ability to cut production by 10-percent steps enc 
operate the remaining plant at full capacity would be a considerable ad- 
vantage in an electric-furnace plant; however, this is offset by other 
factors. The 10 smaller furnaces will require mere labor per ton of outri 
than the 1 large one. The heat losses will be grcater and the capital ir: 
ment, while lower, is doubtfulily so if the investment in power pliant is 
adequately taken into account. Recovery of top gas is lower, and while t* 
gas is richer than that from a blast furnace it is not enough so to chen: 
the balance. The electric furnace also used cardon in a markedly expens:™ 
form in the electrodes, While, therefore, the quantity of coke used per * 
of pig iron is lower than in a blast furnace, possibly as mch as one-thir 
the actual consumption plus loss of British Thermal Units, translating cu~ 
back into the latter, is more nearly in ratio of 27:30 than 1:3. Calcul: 
made to correspond with western conditions, allotting to each the same cc= 
and ore at the same price per ton, indicate that with normal amount of lo: 
time for relining and similar operations, pig-iron costs would be in the 
ratio of $20 per ton for electric-furnace production as compared with $1¢ 
for pig iron froma blast furnace. The actual costs would depend on mary 
items, such as the particular raw materials, the particular site selectei, 
end others, It is the ratio that is significant, and it is hardly likel; 
that it would be upset in any important degree by any manipulation of the? 
factors, which happen to be open to western operators, For the electric 
furnace the most important factor is the cost of current. For the blast 
furnace the critical factors are, first, size and second, continuity of 
operations. At each piant the opportunity for profitable use of the tot 
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zases is important, sepecteaty in the case of the plese: furnace plant be- 
cause the percentage cof peers is higher and heat eee less. 


This matter has been moh ceases in view of the baie hydroelectric 
Tlents built and planned by the Government in Washington and Oregon... It 
wiil obviously be some years before the total power available will be 
needed Tor domestic and general use. Further industrialization will be 
required to make a market for the power, The metallurgical industries 
ave naturally to be considered, as they are large users of power, in parti- 
taler in the production cf metals and alloys. At present a considerable 
a7 


cunt of the new power is used in or allotted to production of aluminum, 
magnesium, and electric steel. The power requirements per pound of metal 
rrcduced ave, for these three, as below: 


2: 


Kw.-hr,. 
Aluminum 10,00 
Magnesium 8.00 


Sveel eeD 


When the war ends there will be a period at least in which there will 
te Markedly less demand for either aluminum or magnesium than the present 
eae of the country to produce it. Probably there will be at the same 
~=te a dropping orf of the demand for alloy steels, in which field electric 
“uenaces have found a svecial usefulness. In 1943, 4,589,000 tons cf electric 
steel and 13,149,800 cf low-alloy steel were made in the United States. A 
cecline in production has already begun. The field however is large and 
“nrovgh the years has been increasing steadily. A decline in demand for 
fexro-alloys is also to be ant ticipated, and although the more common types 
sve generally made in blast furnaces, electric furnaces are also being used. 
wie drift toward higher-grade steols is unmistakable and seems certain to 
continue, Tailor-made quality. is best secured by: using an electric furnace 
“nore conditions can be closely controlled and where small lots may be made 
“C mect particular specifications, For the carbon steels, and when quantity 
Bevan is required as is now true of low-alloy steels in general, the 
cpen-rearth furnace will be preferred. This will apply even in the Northwest, 
vacre Cheap electric power is available, since it happens that there and all 
ziong the coast petroleum, an almcst ideal fucl for use in the open hearth, 
-s also cheap. 
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the situation in the West Chevstore, even in the States where electric 
tower Ls exnectcd to be most abundant and lowest in price, favors a develop- 
mnt or existing practice rather than any radical change, that is, continued 
troduction of vig iron in blast furnaces and of the bulk of the steel in 
cn hearths, The scrap now used in the latter will be supplemented by an 
creacing Quantity of pig as scrap becomes scarce or rises in price and as 
he natural demend for steel grows. The electric furnace will find its field 
‘ntmaking special stecls and alloys. | 


iy is interesting» vo note that substan? ‘tally this’ same conclusion has 
beon beached by Raymond M, Miller, consulting metallurgist for the Bonneville 
wor Administration, now that tho plants of the latter .are in operation and 
rates have been announced. In the latest cdition of his report on the 
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feasibility of a steel plant in the Lower Columbia arealo/ after comparin 
costs ana efficiencies, he states, 


Cbviously then, use of the electric furnace in the Portland 
Area would be confined to the refining of steel for producing 
the higher grades of steel and steel alloys, as is done in other 
sections of the country. No further consideration need be given 
to the electric furnace except as auxiliary equipment. 


Sponge Iron 


Alternative to the electric method of making steel in numerous small 
plants to utilize local materials and disperse the industry, manufacture < 
sponge iron is sometimes urged in place of blast-furnace production of pi; 
Considerable misapprehension exists as to this, and it may be helpful to 
review a few of the features of the case. Making sponge iron is the olde: 
form of iron manufacture, but with evolution of the primitive plant into 
the blast furnace it has been all but abandoned as a separate step. In t: 
operation of the blast furnace, sponge iron is made by direct reduction c: 
the ore by the uprising gases. This sponge iron is then melted down to od: 
in the same furnace with conservation of all the heat it then holds, the 
impurities being slagged off as liquid in the simplest manner possible, @ 
with a loss of iron of less than 5 percent. It is a continuous process 
which conserves heat, byproducts, and labor, with a total economy imnossi' 
to achieve in any other method as yet known to metallurgists, 


The arguments are frequently offered that, since the various spong-i: 
processes can be carried out without coke they permit use of other fuels 
and so broaden the base of manufacture, and that iron ores can be used 
which are not amenable to blast-furnace treatment without expensive treat. 
-IIent. Some truth lies in these arguments, but it is an old though hard r 
of economics in technology that high-grade products cannot be made from 
low-grade materials except at higher cost. In the case of sponge-iron plz 
that have been operated or have passed beyond pilot-plant stage, it hes « 
far proved true that there is e disappointingly high protion of intermedi: 
product that mst be returned to the furnace. The economy of operation ©. 
also yet tc be proved, since few plants have been run beyond the experinze: 
stage. Both the Germans and the Japanese are now using the Krupp-Renn 
process in a few small furnaces, but in each instance it is to meet a 
 ppecial situation and is a supplementary operation. Moreover, there has 
been no evidence of a disposition to substitute it for blast furnaces. 
all their aclnowledged skill and with every inducement to do so, the Gern 
have never been able to bring sponge-iron making beyond this stage. The 
Swedes have possibly gone farther, as they have in electric furnace manu- 
facture of pig iron, but in each they operate under the exact antithesis | 
the conditions urged in the United States for going into the business. 7 
is, they use only the highest grade of materials to make a special produc 
some o: which, as it happens, is imported into the United States. Here, | 


107 Miller, Raymond M., An Investigation of the Feasibility of a Stecl 
Plant in the Lower Columbia River Area near Portland, Oreg.: Oresc 
Devt. of Geology and Mineral Industries, Bull. 8 (rev.) 1940, p. 5: 


456 : - 20 - 


Google 


I.C. 7515 


1 Zurcre, there may well be 2 minor place for sponge-iron processes to 
ture particular preducts, but even this is open to some question 

s to whether sound economy would not rather point to continuation of 
recent methods in most cases, It is hardly necessary ta repeat here the 
“tument against to great reliance cn small units already cffered in con- 
‘jJerings the maiing of electric pig iron. 
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Acvantages cf Large and Smell Plants 


ne many edvantages of lexrgze unit plants in making pig ircn and steel, 
2 et least a cvre noint where it must be formed ag 
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“eer iconle we Cox. forward. Go Stee ceive competi east small, scattered 
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LInv3 Case i on use of electricity. To the exte 


int a place, it will be in the manufacture of steel), where euere- a is 

unaant scrap and low-priced fuel, ‘Lhis condition pieeany obtains on 

vé Pacific ccast where, hefore the Fontana and Geneva plants were built, 

- Tiiles that renged in cepacity, from 75,000 te 200,0CG tons were npoaucine 
ai than 4,000,089 tens of eteél per yeor. In addition, one 

-urnace plant produced 15,C00 tons. These small plants were re- 

c the necural conditions cf the rerion; they had, and will ccn- 

vG heve, a ee basea position in its eccnomy. The two new plants 

v2 planned. ne produce 1,551,000 tons of pig iron from which to Make 2,000, O00 

crs cr steel per year, It remains to be ceen how rapidly they can make a 

sce Sor themselves, uut in any event there is no reason to believe that 

“é ultimate pattern in the West will differ materially from that now ob- 

caning in other parts of the country, namely, large central plants for 

we Tundemerital and major steps of production, supplemented by a number of 

Tell, widely distributed stecl nmenvfacturers of specialties or operating 

nder special conditions such as the rerolliug plants in various parts of 

“6 country. Ecth large and small steel plants have their place in industry. 
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n ljcZ, 140 plants made steel for rolling cr casting in the United States. 
f these 55 produced less than 256,COO tons each. In contrast 41 of the 
Arter nlants had capacity for pecaue tien of from 800,000 to 5,000,000. The 


crger part or the steel prceduced in the United States comes from the big 
ricgrated plants, but both larse and small works Tind a place. 


the manufacture of articles out of steel rather than the making of 

‘esl gives the small plant its greatest usefulness and affords opportunity 
“’ expansicn and profit. Incidentally, it is in this segment of the field 
monplacturse tuat the largest amount cr labor is cmployed. Approximately 
many men rer ton are employed in fabricating steel as in making 
s of steel making is followed clear back to the mining of 
t row IMaterials for the blast furnace the ratio is still nearly yn Lee: 
a it is to febrication and Turther processes cf manufacture that the 
rinweantern States would do well to lockfor benefits from their power develop- 
nt and in the effort to sccure the social benefits of a wider distribution 
‘industry, In this they would have the great advantage of applying the 

‘se direct to the work withcut the losses inherent in converting it back 

¢ heat, the natural ficld for fucl. As potroleum is cheap and coal abun- 
nt in ae West, whatover process in steel fabrication needs had best be 
oO from them. incidentally it is in this branch of the stecl industry 


t there is most hope cf finding solution OL post-war cmploymcnt problems. 
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In considering the probable future of the western steel works, many 
factors mist be considered. These include cost of raw materials, and of 
operations, size, situation and variety of markets, competition, taxes, 
labor supply and other less important items. In discussing these it is 
necessary to discriminate among the nonintegrated plants, such as those 
along the Pecific coast; the fully integrated plants, such as those at 
Pueblo and Geneva; and the less-complete plant at Fontana. 


The coast steel plants have now had a history of a half century or 
more. They have weathered severe storms and demonstrated their usefulnes: 
continuing to grow and to add to the line of products that they manvfactz 
as markets appeared, They are favored by cheap fuel from the oil fields, 
by an abundant and as yet cheap supply of scrap, and by nearness to the 
market, They have had an advantage of $5 to $20 per ton over competitors 
who had to absord at least that amount in freight charges to reach into 
their market, They now have the assurance of a local supply of pig iron, 
which may be bought to supplement their supply of scrap if the latter be- 
comes scarce or expensive. Although they mst work with cold metal, the 
extra cost of melting is becoming decreasingly important; and where cheap 
fuel is available, as it is in California, the significant extra cost be- 
comes one largely of lower capacity of the furnace. 


The plants are, it is true, small, and can no more stand the impact 
large-scale units such as a continuous sheet and strip mill than could th 
in the East and Middle West when continuous mills came into operation. 7: 
economy of a continuous mill, however, only comes into play when the over: 
tion is really or nearly continuous. This requires large orders for inai- 
vidual products - a situation that does not hold in the far West. There : 
no big industry there, such as automobile manufacture in the East, which 
can absorb enough of one product to keep such a mill fully occupied. Ord: 
involve a few hundred tons at a time of each size, quality, or finish, an. 
the smaller mills find no difficulty in competing in such a market. A cc: 
promise operation is coming to be employed in the Middle West, where scme 
of the mills face the same problem. Here the big strip mill works on a 
limited number of standard-gago strips or "bands" which are carried throu: 
to an approximate thickness and stored in coils. When an order is to be 
filled the needed steel is cut off from the coil and finished on smaller 
rolls. This competition may cut into the market or prospective market of 
the coast mills when Geneva reaches capacity, but in general they have 
little to fear from intensified competition from the Fast. | 


The small mills have an advantage in capital charges; although they 
cannot manufacture a full line of rolled products, they are adapted to eu: 
a considerable portion without the carrying chargos incidental to the hea: 
and expensive machinery in the newer and larger plants. In goneral, the 
capital investment per ton on the small mills is relatively low, and int: 
present instance there is the further advantage that the plants have reac: 
their present size largely through plowing back profits. That is the sen: 
rule in the steel industry, and there are large plants in which the preve: 
capital is as mech as eight times the initial investment and yet substar- 
tially no new money has gone into the plant; the plant has grown from wit? 
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ra paid for itself, In this detail the new wartime-built steel mills 
“pougnout the United Stetes are at a distinct disadvantage in competition 
less the Government, which ordered them built and supplied the money, — 
willing to charge off most of the expenditure to war expense, . As has 
1 remaried, this would be essentially as fair as the practice or charging 
battleships, w which are not expected to bé amortized. 


h4yocb aa 


bt 


MARKET OUTLOOK FCR WESTERN STEEL 
Gecgraphic Factors 


Nearness to markets is one of the factors that promotes the success of 
stsel plant, and some of the most successful have been located where they 
~e orimarily because of such nearness. The chief advantage of the whole 
crtnern Indiana-Illinois steel industry is that the mills are in the 
enter of a large local market and the numerous railways centered there 
fforad exceptionsl facilities for reaching markets in a wide area around. 

c make steel in the Chicage district, all the raw materials must be brought 
nexcept scrap, wnich ig abundant; wherever a market for steel exists there 
3a corresponding production of scrap from its fabrication. This density 
and variety in local markets may far outweigh other considerations. cCon- 
vast, Tor exatiple, Duluth and Chicago as steel-making centers. At Duluth 
ivon ore is at hand and coal is brought up the Lakes as return freight 
tan extromely.low rate. Coking coal costs little if any more at Duluth 
en at t Chicazo, end eanaeen 4 ere built at Duluth before they were at Gary. 
lavger market, though, is in and around Chicago or in districts more 

reached from there, so the Minnesota plant now produces 610,400 
V8 as agrinst the 10,922,000 cf the Indiana furnaces. The pull of market 
scrap which is Sipecy tied to the market itself has determined this 
sult, Any realistic ccnsideration of the probable success or failure of” 

- Steel plant in any pacticular locality must consider such factors. 


In pre-war days the Western States depoides: a market for abcut 3,500,000 
“us per year of steel, figured back to ingot. This included steel locally 
anCactured or shined in as finished or semifinished material but not that 
i terufactured articles, such as automobiles, steel furniture, machinery, 
“any cf the thousand and one articles into which steel is put before it 
“aches the final customer. It consisted of steel made locally for casting 

— products or shipped in. Furthermore, only stecl in the major 

ele ications, such as rails, bars, plates, sheets, tubes, wire, tin plate, 
ils, belts, and similar articles, is here included. For each of these, 

© 


P] 
ae cups that can be made in cne vlant, the market was sufficient to 
Henly manufacture in plants of economic size. 


At that time the ingot capacity of the western works tctaled a trifle © 
“er 2,000,000 tons, leaving a considerable gap to be supplied from outside. 
Tis gap in the bead market was filled by shipments from eastern works, 
iainly those that had easy access to the sea, such as at Baltimore and 
ciotdngham, Others participated in the trade and some as far west as 
rittsburgh sold special products, or standard shapes in times of special 
Cetand | although generally the added cost of railway haul te the point of 
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transshipment to steamer prevented them from doing so. Virtually all move 
ment of eastern steel to the Pacific ports was by water. Since the war 
began, “all-rail" hauls have had to be sudstituted, and steel has flowed 
to the West in quantity from inland producing districts as well as from 
seaboard and near-seaboard plants. This movement is not likely to te 
important after the war. 


Steel production in the West has grown up in two regions - at the ea: 
front of the Rocky Mountains and in the cities along the Pacific coast. T: 
corresponded to two centers of demand of approximately equal importance. 
eastern plant, at Pueblo, has served the whole Rocky Mountain front and 
some extent has stretched West clear to the Pacific where, for example, 3’ 
has supodvlied rod f a wire mill in the San Francisco area, From the fir: 
the Pueblo works has made pig iron as well as steel, and in manufacture 1: 
dependence has been placed on scrap, which indeed was not available in 
quantity when production was begun. Based largely on the Pueblo works, c: 
siderable local manufacturing has grown up in Colorado in response to spe: 
demenc, as for mining machinery, in which the special knowledge of the lx 
industries to be supplied has been important. The works of such comparie: 
as Colorado Iron Works, the Stearns Roger Co., Vulcan Iron Works, Mine & 
Smelter Supply Co., Wilfley Manufacturing Co., and others that might be 
named illustrate how a steel works in time attracts or creates local febr: 
cating plants and so generates its own market and scrap supply. The Fueo- 
plant, at the edge of the Great Plains as well as of the mountains, early 
found a market for wire and wire products in the farming and ranching cow 
this has grown steadily with closer settlement of the country, while the : 
of distribution has expanded with expansion of the railway network. A le 
proportion of the steel made at Pueblo has been sold in States south_and € 
of Colorado. As the plant has expanded and its product has been increeés:: 
diversified, its market has grown until in 1941 it is reported to have mz: 
Sales in 54 States and 34 foreign countries. 


On the Pacific coast steel production began at mach the same time in 
the Bay region at San Francisco, in southern California near Los Angeles, 
and in the Northwest at Seattle and Portland. Small plants were at firs* 
put up to roll or reroll steel made from scrap. Later the needs of the 
gold-dredging industry led to melting scrap to make steel castings, and 
other lines cf manufacture were taken up as opportunity permitted. At 
first the plentse were all small, served local markets, and were locally 
owned. Later the Columbia Steel Co., financed in San Francisco, Caiif., 
expanded its plant at Pittsburg in that State, acquired and improved the 
mill at Torrance near Los Angeles, and in 1924 built and put into produc*: 
a blast furnace at Provo, Utah, to supplement the scrap supply with pig 
iron. This company was absorbed by the U. S. Steel Corporation, and abcui 
‘the same time Bethlehem Steel, already owner of the old Union Iron Works 
at San Francisco, acquired others in the Los Angeles and Seattle distric: 
The Judson Steel Corporation maintained its independence at Oakland, a 
small early plant at Portland went out of business, and a small electric 
furnace plant came into operation near Seattle. In 1938 ingot capacity 
was divided about as follovws: 
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Net tons 

Columbia Lok » D000 
Bethlehem 4e5,600 
Judscn | E5, 700 
Northwest rolling mill 16,800 
1,022,600 


vicn the Pacific States Steel and The Nationel Cupply Co. now manu- 
cure some 142,200 tons for rolling and casting. 


tne total capacity of these plants was then a little less than that of 
€ Pueblo plant of Colorado Fuel & Iron Co. Since the various plants sell 
sche exvent in each other's territory and there is some cross hauling, 
aalss since shipments from outside the area are somewhat larger than the 
CUAS 20 eae produced, the market requirements divide up slightly dif- 
ae re the way local capacity to produce does. Various market sur- 
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Sle er Peirce in results, but a fair generalization would seem to 
wnat the two Nerthwestern States normally afford a market of 15 to 18 
resnt oF the total for the coast and that of the remainder a little more 
D pale ig sold in or through Los Angeles and a little less tlian half in 
8 csy region of San Francisco, Steel to be made in Utah will crowd into 
<3¢ markets Mainly since only a small part of the output of the Geneva 
mt cen be expected to find a market to the east and north, The situ- 


-on of the Geneva plant is such that it can deliver with approximately 
al + Facility and cost to any of the three centers of eonsunpyton on the 


Influence of Freight Rates 
assuming that the ccst of making steel at western plants will not in 
sel" be encugh greater than at competing plants to throw them out of 
rpstition (and this assumption seems to be sound), the division of the 
~<et Will in future be determined by relative freight rates and merchan- 
sing cost and ability. The fact that American steel works generally ab- 
“dD part or all of the transportation charge to widen their market indicatee 
st freisnt is not the controlling factor in most of the sales. The mark- 
‘real cost to sales price in the case cf steel, as for most goods, is much 
re unan the freight to the delivery point. It is true that prices over 
& whole country have been fixed on the so-called "Pittsburgh plus" besis - 
nally the Pittsburgh or other base point price plus the freight to 
livery point - but the actual freight charged has sometimes been more and 
“stimes less than the nominal rate. For example, where deliveries have 
‘a tade by river barge the charge has nonetheless been based on railway 
siverios, Moreover, sales in distant territories have often, if not 
welly, been made at prices less than the base rate plus freight to in- 
©33¢ the volume cof sales and so keep the mill running at capacity, It 
chavsed, too, that the price fixed for deliveries at or near the point 
 peoduction is loaded to permit absorption of part, at least, of the 
cS. of reaching distant markets, There is reason to think that there is 
“nin this contention. In rebuttal, the stecl companies cite the fact 
34 The largest single clement in cost at a big modern works is the ratio 
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of the rate of production to capacity. By so fixing prices as to secure 
the highest rate of production feasible, the lowest costs are made possit 
which, in turn, permits the lowest average price to all buyers. 


Tt is to be remembered that, by reason of the size of the units ccn- 
cerned and various subsidiary factors, the prices of steel products are 
not entirely fluid, and changes can only be made slowly and to a limited 
extent, The effect of a cut in the selling price of one line of goods i: 
a particular locality at any time is too far-reaching to permit the step 
to be taken lightly. Its influence spreads like the ripples in a pocl 
when a small pebble is thrown in, For these reasons, large changes in 
steel prices usually come slowly, and competition in saies depends -n 
large measure on other factors (such as service, aggressiveness, financi: 
connections, and favor), as well as on actual cost. It is to be expecte: 
that in the post-war period of adjustment of over supply to actual marke: 
reductions will be made but nothing revolutionary is to be anticipated. 


The Western States anticipate that cheaper steel will be available i 
local use; this will vndoubtedly be true as compared with wartime prices 
based upon necessity and scarcity. At present steel is being delivered * 
western consumers at prices based vpon all-rail haul from Pittsburgh, Cr: 
and other interior points. When intercoastal shipments are resumed the ¢ 
should go down to base cost plus steamer rate, the latter being slightly 
over $10 a ton. It can go lower and the principal eastern works remain : 
the field, since bcth of the larger companies that supply the western Ia 
ket overate their own shipping lines and actual costs are naturally iess 
than open rates, No figures are available as to what this actual cos? i: 
but it may be as little as $5 por ton. Since ships carry many products : 
back ag well as forward moving freight must be considered, the shippins 
industry is one that faces all the difficulties of mixed costs. The act. 
cost of carrying steel to the Pacific coast no doubt varies with cach ve; 
and, to a smaller extent, with each shipment of material, It is probat-; 
as nearly accurate as can be named in advance to say tnat the coast plan 
will have a general average advantage of $5 per ton in cost of delivery 1 
market. Presumatly scme of this will have to be passed on to the custort 
to obtain a satisfactory share of the market heretcfore supplied from 
eastern WOrks. 


This differential applies only to the plants on the coast itsel’, *: 
ag it happens, the largest market lies. The coast plants will be hantic: 
by their smaller size if the large plants can run at a fair rate ci car: 
The Geneve and the Pueblo works are large enough to compete evenly, but < 
cause of Geneva's interior pesition it probably will need the whole cf 
freight differential in order to make deliveries on the coast where most 
the market is the Pueblo will continue to be handicapped in reaching the 
coast market. At present the freight rate, even on Government gocds for 
Government use, from Utah to the coast is $8.50 per ton, intermediate te- 
tween the intercoastal water rate and probable real ccst of interccasta- 
shipments, Open freight rates from Utah to the sea are higher, as there 
has been very little freight movement to create a demand for lower raics. 
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(| would appear safe to assume that after the war the whole rate situation 
11 be studied and such revisions made as will permit even competition of 
-€ various plants operating in the Western States, that being the general 
Lilcsophy of the freight-rate structure in the United States, In this 
sneral readjustment it is not likely that Geneva will be placed on abso- 
ite equality with the coast plants, but it will have in reserve the eco- 
miles incident to large production in an integrated plant. In the sale of 
.2 iron the Geneva and Provo furnaces will have a large advantage if and 
cen the-price of scrap rises on the Pacidic coast. The normal difference 
1 price between pig and scrap is of the order of $2 to $2.50, The freight 
‘te on pig from Utah to the coast is now $4,95 per gross ton so that at 
very Slight increase in scrap price the two will become closely com- 
‘titive and then the coastal plants may be expected to use more pig jn 

cing -stecl, : 


the Fontana plant is in a svecial situation. By reason of its location 
> is a coastal plant so far as deliveries to the market are concerned, and 
1 competition with steel from the East it should enjoy nearly the full dif- 
srential of freight. Its cost of manufacture will be determined, as in all 
sch plants, by the rate of production the managers are able to maintain. 
t will be favored by a low unit cost of its iron, although there are dcif- 
iculvies to be overcome due to the presence of undue amounts of sulfur in 
art of the ore bodies, It is handicapped by its distance from coal and 
he mcderate quality cf the coke that may be made from it. It should dominate 
ne Iarket in the Los Angeles district, which is the largest on the Pacific 
cast, and in reaching other Pacific markets should be at least on a par 
aon eastern competitors. All this, however, is contingent on success in 
elinancing the plant and on its financial support eneres ver) as well as 
nthe ability of its sales staff. 


The Pueblo plant is also in a special situation. It has not been able 
nthe past to make any heavy inroads on Pacific coast or foreign markets, 
ithough sales are made in each, It has cultivated - and probably mst 
crtinue to do so - the local market in Colorado and adjacent States from 
ne crest of the Rockies as far east and south as possible. In this the 
oupeny has heretcfore done well, though not spectacularly so. A new 
jiement is entering the situation in the building of a steel works at 
ouston by the Sheffield Steel Corporation, which already operates a small 
Nant at Kansas City similar to the Pacific coast steel works, It is under- 
tcod that Sheffield Steel is a subsidiary of the American Rolling Mill Co., 
concern with well-established markets, especially for sheets. The Houston 
oe has several advantages, namely, low fuel cost, reasonable nearness to 

fields from which good coke can be made, a Tair position as to scrap 
te local markets, and a seaboard location. Its iron-ore situation is not 
ntirely satisfactory, and the supply from Texas is now being supplemented 
yj purchases from Mexico, If later the company finds and buys a good de- 
“sit near the sea, especially if in one of the Caribbean countries, the 
‘lant will be in a strong competitive position, From it the Colorado Fuel 
: lron Co., especially, can anticipate stiff competition in much of the 
“rritory ‘heretofore served from Pueblo. The entrance of either on any 
large scale into the field west of the mountains seems improbable. 
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Total Market for Western Steel 


In the light of the general situation cutlined above it is now poseit 
to review the probable future market for western steel plants, In the pre 
wer days steel to a total amount cf slightly over 2,000,000 tons of inegct 
was produced in these States, At the same time, rolled products were bra 
in so that the total steel marketed in the West was equivalent tc apprczi: 
mately 3,500,000 tons of ingots, Since 1938 there has been added to lccal 
capacity to produce some 2,600,000 tons calculated as ingots, There is n 
therefore 4,600,000 tcns capacity to produce as against a pre-war consucp! 
of 3,500,000 tons. If, therefore, the local works sell their entire oun 
in the local market there will be no room for competition from eastern Tw 
naces, However, it will probably prove more economical to bring in fron 
the East certain steel products, especially the heavier shapes. It is el 
possible for the western plants to take over some of the offshore market. 
Otherwise they will have to be content with a 75-percent ratio of operatic 
or less. The castern plants will lose an important amount of market, but 
there will need to be similar adjustments as between eastern and middle 
western plants where clso there has »veéen material building cf plant. tt 
can hardly be expected that the oldor plants should hold all their pre-w2 
markets in the West and absorb thoeiy losses elsewhere. It is also to be 
remembered that the total Western Etates consumption is only about 3 per- 
cent of the capacity to produce in the ccuntry as a whole and that the 
difference in ovtput of the industry at the 96.8 percent of capacity in 
1942 and that of 81 percent in 194G amounted to 7,267,054 tons, against 
which the figures for the West do not look large. It should not be for- 
gotten that when the steel industry is operating at 75 percent capacity ** 
has been heretofore customary rer the steel companies to consider ccndit:: 
highly satisfactory. 


Export Market. - Claims frequently have been made that any deficierc: 
in local market can easily be offset by sales abrcad and, again assuming 
that the cost of production in the West is reasonably near that of com- 
peting furnaces now selling in the Pacific markct, there may be something 
in this claim, but it would only be in the very long run that western fw- 
naces can expect to find any large market abroad, Nevertheless, a locat:?: 
on the scacoast opens many roads to market, provided the flow of trade in 
gencral brings ships to the home ports, Mere advantage in distance is nc 
enough, as witness the failure of Prince Rupert in Canada to secure any ¢: 
siderable portion of the trans-Pacific trade despite offering the shorte: 
distance to the Orient. There are many considerations that entcr into 
international trade, and it is difficult to fortell accurately what part 
of a market a newcomer will be able to capture. At present, Pacific cce 
ports have no advantage in trans-Pacific freight rates on steel despite 
longer haul from the East and the necessity for payment of canal tolls tr 
ships loading there. Back freight and volume of trade count for more tho 
Mileage in this case. There is also the fact that the eastern and forei= 
steel makers have established markets in the trans-Pacific countries far 
some or all of their products and have already on the ground experienced 
Marketing organizations that have teken years to build up. A newccmer wi. 
need much more than an advantage in cost, if indeed in this cage he has 2%: 
to capture any considerable share of the market, 
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In vre-war days the tctal steel exports of the United States to Pacific 
‘rts of South and Central America, Mexico, Japan, China, and other countries 
[img that ocean were roundly 1,000,000 tons a year. About one quarter 
tiion tons fore went to Alaska, Hawaii, and the Philipines, making a 
ugh total of 1,250,000 tons of American steel sold in the countries facing 
e Pecific, However, of this amount 484,000 tons in rolled products and 
5 iron went to Japan, and it is improbable that in the post-war years 
st country will be able to buy any such quantity from us, It is also 
tnat since Manchyria is to be restored to China the latter will in- 

t a considerable share of what has heretofore been Japanese capacity 
roduce; when Korea is made independent, this will cut into the Japanese 
s further so that pre-war markets are due for a considerable shake- 

*, althcugh thie mey merely mean a trade in customers, not any significant 
crease in consumption. Immediately after the war and throughout the period 
‘ reconstruction China doubtless will afford a considerable market for 
<cricon steol if sales can be financed, but in the long run the Chinese 
ccbably will manutecturs their own steel and will also wish to export. 

4% hes already harpencd in India and Australie, where there are large 
“dern plants, €sv-ral of the other Pacific countries are ambitious to 
ild and cperatc at lcast smell steel plents. Not all of them are in a 
-civion to do so economically, but some may be. Jn the Philippines, as 

ce exemple, it will be entirely possible to make about half the steel now 
crted witnout getting into the field of diminishing returns because of 
er-investment in heavy, cquipment or of finishing plants which the local 
rxet is not large encuch to support. 


It is also to be remembered that the British and European steel plants 
ill be hungry for markets in the pest-war world. In the past they have 
cmpeted strongly in the trans-Pacific markets and may be expected to do 
oagain, Tne imrense buying power of Europe for far eastern products 
-ves it a heavy leverage when it comes to selling there. Germany has been 
se chief market for soy beans from Manchuria, and that, in reverse, has 
rened the way for sales of German steel and German machinery there and in 
etan. Unless we develop additional buying power out there we hardly can 
yrect any large increase in sales, but that is a general problem faced by 
il internaticnal teadors. It is recalled here to emphasize the fact that 
nu estimating the future growth of steel manufacture in the West it is neces- 


ay to consider many elements other than capacity to produce goods at 
cmpeti tive costs 


In one field the western furnaces have an advantage which they are not 
-<ely to lose, although it is a small one. Hawaii buys a trifle over 
“9,000 tons of steel a year from the mainland, and on structvral steel, 
~1068, sheets, and tin plate there is a differential of $4.70 per ton in 
avor of the Pacific ports for ocean shipments. Since there is a large 
rate in island products delivered to the West coast, this differential would 
ecm likel; to be maintained and probably similar rates can be had for other 
N6e1 products. The Alaska trade is also one in which the western producer 
“48 an adver.tage. The consumption there is, hovever, small - about 50,000 
“nS - and can only be expected to grow slowly with the growth of the 
‘“pulation and industry of the Territory. 
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Light Steel Products, - The room for expansion of output in the West 
lies dominantly in light rather than heavy steel products. The market 
in large shapes and in rails is very uncertain at best. Taking the count: 
as a whole, it is overbuilt as to rails and probably so as to heavy beens. 
The tendency is toward use of lighter products, even where large girders 
must be employed. It will be venturesome to equip for such heavy product: 
although it may prove economical at Geneva or Fontana, since the major 
part of the investment has already been made and the part-time use of the 
additional equipment by increasing volume of output may be profitable. i 
general, although the mills mst look for their market in the fields of 
lighter structurals, sheets, tubular goods, bars, rods, wire end similar 
preducts, there are well-recognized deficiencies in production of tubular 
goods and sheets and especially of tin plate. It would seem not impossit. 
for local plants to push into the markets for these products. Tubular ¢¢ 
totaling 200,000 to 250,000 tons were being brought into the Western Stat: 
in pre-war years, and tin-and terne-plate inbound shipments were of the 
order of 200,000 tons. To this may be added perhaps half as much more i) 
direct shivment to Hawaii and cther Territories which might reascnably te 
supplied from western plants. Various market surveys have been made, anc 
although the figures errived at vary somewhat it is clear that there is 4 
market large enough to support at least one tin-plate mill and one tubule: 
mill cf economic size if the necessary conditions of manufacture and mark 
connections are met. These will] not be easy. 


eS 


Tin Plate. - The major consumption of tin plate is in the manufactw 
of cans for food products, oils, and other packaging. In the canning inc 
try the West holds a large place, and it has been estimated that approxi= 
one-third of the cans made in the country are sold in the Western States, 
Hawali, and Alaska. The canning of fruits, vegetables, and fish is a Dis 
and growing industry in this region, and the future for sales of tin plat 
in it is undoubtedly bright. Most of the sales are, however, to the car- 
neries, which buy cans, not tin plate. The cans in turn are made almcst 
entirely by the Continental and the American Can Cos., which have well- 
equipped factories in all parts of the country and well-established con- 
nections both as to tin-plate supply and can sales. Competition with elitr 
would be serious and exvensive; presumably, concessions in price would te 
necessary to divert trade from present sources of supply of plate, which 
are now mainly in the Pittsburgh-Indiana region, Just how far a local ©. 
could afford to go in cutting prices to get into this market cannot be sz 
estimated by anyone but the manufacturer himself. 


One phase of the matter which is probably not adequately appreciate 
that the making of tin plate suitable for use in food containers is much 
more difficult than is generally thought. The steel for such use must te 
a particular quality and receive special treatment in manufacture tl/ tc: 
quantity of tin used to cover the steel is small and the coating very th: 


ll/ Hartwell, R. R., Corrosion Resistance of Tin Plate. Influence of &: 
Base Composition on Service Life of Tin Plate Containers: Paper t= 
Am, Soc. Metals, Cleveland, October 1940, 
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ry miner protuberance of stecl will therefore project through the tin coat- 
rg and permit direct contact between the food and the steel, which will 
ltimately result in spoilage, There is no such thing as an absolutely 
‘rntimicus coating of tin, so tne quality of the steel is highly important, 
srecially if the can is to be used as container for the dark fruits and 
vain vegetebles, such as are put up largely in the Pacific coast States. 
ese contain juices that are especialiy active in attacking steel. 


Now cnly mist the surface of the steel be made as smcoth as possible, 
h is usually accomplished by finishing on cold rolls, but the composition 
s to be such as will enable it to stand the severe tending and rebending 
ent to can manufacture without opening up and exposing the steel under- 
h It happens that steel killed by using ferrosilicon, or bonderized 
cerwise surface-treated with phosphorus, ravels at the surface when 
n this herd treatment. It is an odd circumstance, too, that the presence 
mere fraction of a percent of copper is also bad, despite the fact that 
miler amount is beneficial for many uses of steel and particularly in 
; ie it ordinarily opcrates to delay or defeat corrosion. The 
to segregate along intercrystelline boundaries and ordinarily 
ae ingress cf corrosive agents. In making cans, however, 
ce of a different material along such boundaries localizes the 
and causes the material to open up enough to permit contact between 
i juice aud steel, Canners recognize two grades of tin plate, one 
“24 ror dry packaging, putting up cils,'milk, most vegetables, anc many 
ae 5S, and another that iene can be used Por all purposes. It has already 
een susgested that the fruits put up in the Northwestern States and certain 
ae ae require this higher-grade tin plate. 
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Most weetern iron ores cortain minor amounts of the sulfides, including 
“Le various copper ores. It will require considerable care in selection 
ai treatment of the raw materials to make steel suitable for rolling into 
viate for tinning since so considerable a portion will find its market in 
“he Making of cans. For other sheet uses these peculiarities arc not so 
-“pertant, and market requirements for galvanized preducts and ordinary 


ee 


‘45% sheet can be easily met. 


Automotive Parts. - In passing it may be recalled’ that while the most 
sorlking change in demand for steel in recent years has been the increased 
coc rer sheets, the largest factor in this has been the building up of the 

suloncbile industry. The peculiarities of automobile manufacture - Mass © 
roduc tion and the emphasis of standarized quantity production in order to 
ee the price requirements of the markct - offer little encouragement for 
mecting automotive plants to be established in the Western States, Al- 
mugh these States are said to absorb 15 percent of the national output 
Sans that in itself is not a sound argument for expecting a local 
rant to succeed. One needs only to travel the roads in the West to sec 
“sat the equipment in use tnere includes many makes and many styles. No 
“ne plant could make all of these and still be on a competitive basis with 
‘tisting manufacturers each of whose plants would have the advantage of 
volume and resulting lower costs, To make automobiles cheaply, large plants 
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are necessary and production must be on a volume basis. The manufacturer: 
in the Detroit region, by meeting these requirements, can sell around the 
world in competition with local projucers except where hindered by hizh 
tariffs, quota restrictions, or other artificial handicaps. They would 
have none of these to face in competing with a western producer and cnly 
some single type of special car would have any present chance cf success. 


There is, however, one way the western plants may enter the automoti 
field - by specializing in parts manufacture. As is well-known, the auts 
mobile companies depend on assembly lines and have established plants tc 
put parts together in various places here and abroad, since finished cars 
are bulky and expensive to ship while parts may be packed and shipped at 
much less cost. It is also possible to manufacture parts at many places 
where it would be impractical to build whole cars or trucks, and a factcr 
to make a particular part need not be enormous. This system of manufacty 
has been used to good advantage in the subcontract system of making war 
goods. It would seem feasible to broaden it in peacetime, Indeed, fer 
some years the A. 0. Smith Co, at Milwaukee specialized so successfully 
tn building automobile frames that it made them for all the companies but 
Ford, and the last company itself has gone perhaps as far as any in este: 
lishing and suvporting parts plants in various parts of the world. To J: 
for example, Ford steamers brovght only parts for Ford cars, These were 
assembled there with the addition of other locally made parts, and the 
steamer carried from Japan a supply of locally made parts for use in Fcr¢ 
numerous plants in other covntries. An extension of this system of manu- 
facture would open the way for western plants to find a market, even wh<: 
local conditions do not favor entering the field with a wholly finished 
product, | 


Finished Products. - The field is, however, by no means closed to cc 
plete manufacture and sale of finished products both at home and abroad. 
With cheap fuel in California and cheap power in Oregon and Washington, + 
manufacture of consumers' goods should grow rapidly if specialties are 
developed and an efficient marketing organization is built. Pelton watc: 
wheels, designed to meet the special situation in Califonia of numerous 
small, but high-pressure water powers, have long been sold around the wc: 
A few years ago a Nichols-Herreshoff roasting furnace made in San Franc?: 
was sold to one of the U. S. Steel Corporation subsidiaries for use in P: 
burgh, Pa. Wilfley tables have been shipped from Denver all over the we: 
and the Colorado Iron Works and other Denver companies sell in many lens: 
despite distance and freight rates. Over 40 years ago one of the old ir: 
manufacturers at San Francisco, losing much of the business on which it! 
grown up because of changes in the mining industry, designed and built 4 
farm tractor that found its largest market in Argentina. Since the shcp 
cost was $600 and the delivered price $2,400 the business was profitabl: 
despite all handicaps. Many other instances could be cited, but enoven 
has becn said perhaps to make clear that the order of thinking rather t*: 
some minor diference in cost of manufacture determines success or failuw: 
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ADJUSTMENTS REQUIRED FOR POST-WAR OPERATION 


Adjustment of the western stecl industry to meet peace rather than war 
niitions will clearly require a number of changes. It has already been 
nrtioned that the cepital structure of the new war plants will need ad- 
SUMEIG This is all the more clear since it will require further ex- 
raiture +o equip them to change over from making the present large 
mnage of ship plates to that of manufacturing tubular goods and tin plate - 
.< two Major gaps in the present line of local production, Considerable 
as will be needed for this, with smaller additional or alternative amounts 
rails or other new products are to be manufactured, 


A radica remaking of the freight-rate structure of the region will 

<c be required and may be expected, The war has brought the Pacific rail- 
<3 increases of 4 to 12 times their pre-war tonnage of steel-classification 
‘eight. In 1940 the seven western railways moved 1,642,965 net tons of iron 
A steel products and received $9,715,603, an average of $5.92 per ton, as 
ir share. By 192 the tonnege had grown to 8,109,922, and the distance 
ved had lengthened by two-thirds, with corresponding increase in revenue, 
utting duplications, it is estimated that the transcontinental lines have 
r some time been moving about 5,000,000 tons of steel a year into the West, 
, ig to be anticipated that, with the end of the war and resumption of 
tercoastal marine traffic, the bulk of this tonnage will be lost to the 
-ilvaya, Some of it will disappear entirely as shipbuilding on the coast 
‘atracts. In 1936-37, about 1,200,000 tons of iron and stecl passed through 
“ Panama Canal so that mich cf the tonnage the railways now have is new, 

rae ct of the war. Faced with the prospect of the loss of substantially 
of this rich revenue-producing freight, the roads may be oxpected to be 
eae as to readjusetments necessary to build up local traffic instead. 
-ev Changes have already been made. The pre-war rate on finished steel 
‘cm Utah to the ccast was $12 per ton. The Western Pacific has now named 
rate of $8 to San Francisco, and the Union Pacific one of $9.50 to Los 
cles and Portland, with slightly more to Seattle. Some of the new rates 
e established for Government-owned gocds to Government plants, but there 
3 little question but that they will become public rates in due time, A 
inning has thus been made in rate adjustment, and it does not seem un- 
-esonable to expect local ratcs of $5 to $6 per ton in future. Some ex- 

sting rates already approximate this as shown below: 
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Per long ton 
Pig iron, Frevo to San Francisco Bay points cescscsseveccveece 09) 
Billets, Provo to San Francisco Bay points ceccccccssccseses 5.10 
Cast-iron pipe, Provo to San Francisco points seescecssveese 739 
sheet bars, Provo to Los Angeles or San Francisco eescvceere 6,05 


The importance of freight rates in cost of raw materials and finished 
cods delivered has already becn emphasized. For the Geneva plant the latter 
© an outstanding factor. For Fontana it is the freight on raw materials, 
os axounting to nearly $10 por ton of pig iron, which is critical, although 
tis offset to a large extent by location of the plant in tho midat of the 
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lergest consuming and scrap-producing center on the coast. To the coast: 
plants the cost of delivered pig iron is significant; fcr their survival, 
this cost must be kept low enough to offset possible increases in the cos: 
Or SCraDd. 


Post-war prices of steel enter significantly into the problem, es tr: 
do in all other industries. It hes already been indicated that in cost on 
iron ana stecl it is the capacity and rate of production that are most in. 
fluential. The two new plents place the Far West on a par with ctner per 
of the country, and there seems no sure reason why there should be, cn t:: 
average, any material difference in the rate of operation in the West anc 
the East in the post-war veriod, The plants ere within reasonably ccnm- 
petitive range es regards fundemental costs. In general experience west- 
ern worlmen are as efficient or possibly mcre so than those in the rast 
and Middle West. The climate is favorable to industry. The tax situatic: 
is not bad, Although California has the reputation of being a nigh-tex 
State, Utah rates are low and Colorado medium, At present iron cres int 
West are not faced by the hizh taxes and royalties that obtain in the Lar 
Superior region; but tco mich shovld not be counted on as to this, since 
taxes have the habit cf comine arcund to what the traffic will bear, and: 
the States will be called upon for heavy expenditures, 


Opinions differ as to the general state of prices in the post-war pa 
with perhens the major opinion being that inflation will have raised the 
level, At present costs of manufacture everywhere are high, but a consis: 
able reduction in unit costs may easily be achieved without affecting wes 
rates by cutting off overtime as pressure for cutput decreases, It is nct 
to be expected that the present high rate of operation in the steel indus: 
will continue, but it can fall a considerable distance and still be at wr 
in pre-war years wes considered satisfactory. There will be periods cf 
slack demand and probably shutdowns will be necessary in the West, as in 
the East, but more and more steel will be mado in tie Western States, ans 
if local manufacture of products made from steel is pushed vigorously the 
employment situation may be materially helped and a sound industrial str 
created and maintained, 


SUMMARY 


The eleven Western States have been growing more rapidly than the re- 
Mainder of the country. During the last 40 years the population cf the 
West has increased nearly 20 percent, whereas that of the other 37 Stare: 
rose only 64 percent. Accompanying this rapid gain in population has bec 
an increase in steel consumption and production in the Western States. <: 
cause the war has added considerably to the local production capacity @ 
question erises as to the outlook for continued use of the expanded capac: 
in the post-war years. 


Before the war the West had plants capable of producing 2,019,000 ="- 
tons of ingot steel per year and afforded a market for steel products ed:- 
lent to approximately 3,500,000 tons of ingots, a substantial part of ¥r 
was supplied by plants in the Central and Eastern States. War expansicn > 
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ised production capacity to 4,655,000 tons, or considerably above pre-war 
rxets, Post-war operation of the new plants will depend upon the success- 
l attainment of several objectives, including: 


1. Recapitalization to eliminate that part of the investment 
chargeable to war expense and provision of adequate fi- 
nancial backing to meet required post-wer adjustments. 


ce An agressive marketing nrogram to develop outlets for 
more steel products end to capture markets previously 
supplied by eastern plants. Light rather than heavy 
steel products offer the best opportunity for expansion; 
the potential market for steel in tin plate and tubular 
gocds manufecture is substantial. 


3. Radical adjustments in freight rate structure, 
4k, Technical progress to overccme: 


a. Limiting effects of certain impurities in western 
ircn ores, 


b. Deticitencies in western coking coals and lack ‘of 
Markets fcr coke typrccucts. 


Ce. Possible future deficiency in local scrap-supply. . 


Careful analysis of the various factors involved in attaining the 
move ODjectives indicates that there are serious problems to overcome but 
at they do not present insurmountable barriers to post-war operation of 
6 new western steel plants at a reasonably satisfactory rate, 


CONCLUSICNS 


Subject therefore to the reservation of the necessity for recapital- 
‘ation of the new plants and for providing them with adequate financial 
ting, a favorable answer may be given to the questions raised on pre- 


1. The raw materials needed are available in sufficient quantity, and 
hough there ere defects in quality to be overcome they are not insur- 
untable. Assembly costs that are reasonably competitive with those else- 
sre May be attained. 


©. Markets are open which are adequate to support production in plants 
‘economic sise, subject to the usual vicissitudes of the steel business 
% permitting expectation of growth. 


> 


4. With capable management, it should be possible to operate with 
“rversion costs that will be competitive. 
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